This study aims to determine the effect of the Problem Based Learning model on students' mathematical problem solving abilities. In addition, this study also looked at the interaction between learning and gender on students' mathematical problem solving abilities. This research was a quasi-experimental study. The population in this study consisted of all students in junior high school (SMP) 7 Padangsidimpuan totaling 423 students. The study sample consisted of 46 students, namely 23 students in grade VIII-3 and 23 students in grade VIII-6. Data analysis was performed with two-way ANOVA using SPSS version 21.0. The results of this study indicate that there is the effect of the Problem-Based Learning model on mathematical problem solving ability of students. In addition the result also show that there is no interaction between learning and gender on students' mathematical problem solving abilities.
I. INTRODUCTION
Globalization require education to evolve better in accordance with the provisions that are fundamental to the development of science and technology. These changes also have an impact on the mathematics curriculum in Permendikbud Number 58 of 2014 which explains that the purpose of mathematics learning in general requires that students have the ability to solve mathematical problems. This is in line with Vettleson's opinion which states that the use of problem solving skills in mathematical disciplines has a very important and most influential influence on the development of the times [1] . Furthermore, the importance of mathematical problem solving skills was also expressed by Yavuz, Arslan, and Gulten who stated that problem solving abilities are the skills most needed for the maintenance of the human generation, because these abilities are not only needed to solve problems in mathematics but also required students to complete their problems in everyday life [2] . A person who has the ability to solve problems properly will be able to utilize information effectively too. This is in line with the Marchis's opinion which states that students mathematical problem solving abilities are important because the results show that problem solving abilities have a positive influence on students 'attitudes in mathematics, so that it affects students' confidence in their own mathematical abilities [3] . Thus, problem solving ability is an ability that must be possessed by students to go through all processes in developing their knowledge.
The problem solving indicators in this study are: (1) the ability of students to understand the problem (write down what is known and asked); (2) the ability to plan problem solving (choosing and arranging the right way to solve problems); (3) the ability to do calculations correctly; (4) the ability to reexamine solutions to problems that have been resolved.
But in reality based on the results of preliminary studies, the mathematical problem solving skill of eighth grade students of junior high school (SMP) 7 Padangsidimpuan is still low. The inability of 23 students to fulfill four indicators of problem solving ability in the question is presented in the form of percentage. On the first indicator, 33% of students have not been able to disclose information from the problem. On the second indicator, 82% of students have not been able to understand the problem and formulate a strategy. Then on the third indicator there are 66% of students who have not been able to apply the concept to the problem. Finally, in the fourth indicator, there are 87% of students who have not been able to check the answers. So it can be concluded that students' mathematical problem solving abilities are categorized as still low.
That is consistent with the preliminary study from Minarni's research which states that in determining the mathematical model students can do it well, but students face difficulties in the aspect of problem solving planning and explain the solution to the problems in the problem [4] .
To solve this problems, the teacher can make changes in the teaching and learning process, where the teacher is required to reflect active, innovative and fun learning. Mathematical problem solving skills and learning independence of students can be trained and developed when a teacher can choose an approach, model, method, or learning strategy that are suitable and in accordance with the material, situation and condition of students in learning. One alternative learning model that is more oriented to improve students' mathematical problem solving abilities is to apply the Problem Based Learning model.
The Problem Based Learning model was introduced by McMaster University Medical School in Canada in the late 1960s, as a teaching and learning approach, and included in the literature [5] . According to Surya and Syahputra the core of the Problem Based Learning (PBL) model is to describe the learning environment where the problem is a stepping stone of learning. That is, this learning begins with a problem that must be resolved, and the proposed problem is designed in such a way that students can be independent in learning to gain new knowledge before they can solve problems [6] .
Mustafa, et al also stated that PBL models play an important role in developing cognitive and affective domains and students' skills to solve mathematical problems, because through these problem solving activities can encourage students to acquire new knowledge before they can solve the given problem [7] . Thus, this PBL model can help contextualize knowledge and transfer student knowledge.
The syntax of the Problem Based Learning model in this study was taken from opinion of Arends [8] : (1) providing an introduction to the problem to students; (2) organizing students to investigate problems; (3) assisting independent and group investigations; (4) develop and present the results of problem solving; (5) analyze and evaluate the problem solving process.
The difference between this study and previous research found out the interaction between learning models (PBL and conventional) with gender (male and female) on students' mathematical problem solving abilities. Whether there is a gender gap in mathematical achievement has long been an interesting topic for researchers. According to Papalia and Ruth, the male brain structure is different from that of women, and he also stated that boys give better results than women in math tests [9] . However, finding from Kaymakamoğlu's research show that female and male students' perceptions differ only for 'thinking approaches' and' evaluative approaches'. Female students feel more competent in interpersonal problems, especially problem solving skills by themselves following "thinking approaches" and "evaluative approaches" compared to male students [10] . This is as the background of the researcher to be interested in conducting research on the effect of PBL on students' mathematical problem solving abilities that are related to student gender.
The formulation of the research problem is (1) Is there the effect of Problem Based Learning model on the mathematical problem solving ability of students, (2) Are there interactions between learning models with gender on students' mathematical problem solving abilities.
II. RESEARCH METHOD
The type of research used in this study is quasiexperimental. This research was conducted at junior high school (SMP) 7 Padangsidimpuan located at Jalan Raya Angkola Julu, Joring Village Lombang, Padangsidimpuan District Angkola Julu. The population in this study consisted of all students in SMP 7 Padangsidimpuan totaling 423 students. The study sample consisted of 46 students, namely 23 students in grade VIII-3 (class control) and 23 students in grade VIII-6 (class experiment). The research design used was Pre Test Post Control Group Design Test. The design or design of the research was carried out as follows [11] :
With X : Problem Based Learning Model O 1 : Pretest problem solving ability students O 2 : Postest problem solving ability students
The data collection instrument in this study was to use the students' mathematical problem solving ability test which before being used the instrument would be assessed by a competent validator which included mathematics lecturers and teachers in the school and tested against respondents outside the sample class. Data analysis techniques in this study use descriptive statistics and inferential statistics. The data in this study consisted of normality testing, homogeneity testing, and hypothesis testing. Testing all statistical hypotheses in this study using the Two-Path ANOVA test with the help of SPSS 21.0.
III. RESULT AND DISCUSSION
The results of posttest descriptive analysis of problem solving abilities of students in the experimental class and control class can be seen through the mean and the standard deviation. The average and standard deviation of problem solving ability through the two tests are presented in Table 1 : Based on Table 1 , We can see that the average postproblem solving ability of students who are subjected to the Problem Based Learning model is higher than that of students who obtain conventional learning. This finding is in line with Sahyar and Firti's research which states that problem solving ability in PBL class for AQ students group is higher on average than students' problem solving ability in conventional class for average AQ group [12] .
A. Hypothesis 1
The results of the statistical hypothesis test for the formulation of problem 1 obtained that F count 22,008 and sig. 0,000. In this case F table for df numerator = 1 and df denominator = 42 is obtained by using interpolation of 4.07. It can be seen that F count (= 22,008)> F table (= 4,07) and Sig. (= 0,000) <(= 0,05), so there is enough evidence to make a decision that H 0 is rejected and H a is accepted. Thus it can be concluded that there is the effect of Problem Based Learning model on problem solving ability of students.
The results of this study also have similarities with the results of previous studies [13] which states that the application of PBL models can improve students' problem solving abilities in class IX Muhammadiyah 4 Junior High School Malang. Students can assess their own abilities as better problem solvers because in the PBL model students must find solutions and they will also be trained in handling problems, because the problems presented in the learning process reflect the real problems faced in everyday life. With sustainable practice, students' problem solving skills will be more developed.
The difference between the results obtained from the experimental class and the control class is caused by the learning that the characteristics of the Problem Based Learning model are certainly different from conventional learning. In conventional learning, mathematics material is explained by the teacher accompanied by examples and giving exercises of mathematical questions in the form of numbers without meaning. Problems that do not really need problem solving thinking activities, so that in solving math problems students only imitate and follow the example of the teacher when solving the problem. This is in line with Sahyar's explanation [14] in conventional learning, students tend to be passive in class because learning that is received only learns one way and is less faced with problems and students are less freed in developing their own understanding. Thus, when students are faced with mathematical problems that require high-level thinking activities, students will not be able to make students' problem solving skills low.
Whereas in the Problem Based Learning model students are presented with the problems that have been provided in the LKS, so student need to investigate problems, compile and present the results of problem solving, and collaborate in solving problems. The problem provided contains four questions in the form of problem solving indicators, including understanding the problem, planning problem solving, performing calculations and checking again. By applying the Problem Based Learning model continuously in math class, it is assisted by the provision of worksheets that support the Problem Based Learning model and familiarize students to solve various authentic problems so that can result in the Problem Based Learning model more influence on mathematical problem solving abilities students.
B. Hypothesis 2
Results The problem solving ability tests obtained in the form of scores are grouped by gender, namely Men (L) and Women (P), it aims to see the interaction between learning models with gender on students' mathematical problem solving abilities. The results of the calculation of the problem solving ability in question can be seen in Table 2 : The results showed that the mathematical problem solving skills of male and female students taught with the Problem Based Learning model were higher than the mathematical problem solving skills of male and female students taught with conventional learning. In other words, the Problem Based Learning model is suitable to be applied rather than conventional learning for both male and female students.
Nevertheless, the average mathematical problem-solving ability of male students is higher than for females. This is according to Cooper, Bailey and Briggs caused by stereotypical factors, motivation, ways of thinking, confidence, and positive attitudes towards mathematics that make male students superior to women [15] .
The results of the two-way ANOVA calculation for the interaction of learning with gender on mathematical problem solving abilities of students also showed sig = 0.863 greater than 0.05 which indicates that H 0 is accepted and H a is rejected. Thus it can be stated that there is no interaction between learning models with gender on student's mathematical problem solving abilities.
The results of this study also have similarities with the results of previous studies [16] which states that both male and female students had almost the same ability in the post-test. Therefore, it is clear that there is no gender dominance in the results obtained for both the experimental and control groups. In the case of problem solving, there is no interaction between learning models with gender on student's mathematical problem solving abilities.
This shows that the learning model with gender does not have a simultaneous effect on problem solving abilities. Only learning models have a significant influence on students' mathematical problem solving abilities. During learning, students do problem-solving activities and students engage in group discussions. The activities carried out continuously lead to the problem solving ability of students who obtain a Problem Based Learning model higher than students who obtain conventional learning, both for male and female students. In other words, differences in students' mathematical problem solving abilities are caused by differences in learning used not because of student gender.
IV. CONCLUSIONS
Based on the results of research and discussion, some conclusions can be drawn by referring to the formulation of research problems. We can conclude that there is the effect of Problem-Based Learning model on mathematical problem solving ability of students. In the next section it can be concluded that there is no interaction between learning models (PBL and Conventional) with gender (Male and Female) on students' mathematical problem solving abilities.
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